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An investigation was made in the Langley 3 OO I4PE 7- By 10-foot 
tunnel to deteimlns at low speed the longitudinal staioility character- 
istics of a 60 ° s^rent-hack, tanered. lovr-drag wing of aspect ratio 
2 . 55 . Several modifications were made to tliis wing in an attempt to 
improve its longitudinal staMlity characteristics. 

The results sliow undesirably large changes in the longitudinal 
stability characteristics of the 60° swept-back wing. Tne most 
effective modiiication consisted in an alteration to the plan form 
of the wing by extending tlie leading edge for;-/ard abort half a chord 
length over the outer 25 percent of the spen. Tlie me-xUisnu lift coef- 
ficient of tlio swept-back wing v^as about the same as that of tho 
unsvj’ept wing, but the angle of attack for maximum lift of uhe swept 
wing was more than twice that of tiio straight wing. Decreasing the 
aspect ratio from 2.55 to 1 iumroved t? longitudinal stability 
characteristics of the wing, particularly in the range of hi{^ lift 
coefficient . 

The results of testing the wing with a deflectable tip showed 
little promise with regard to improvement of the longitudinal 
ste.bilitj’- characteristics, but deflecting the tip offered interesting 
possibilities as a moans of longitudinal and lateral control. 


nJTEODUCTION 


Hio problem of producing airplanes capable of flight speeds 
equal to and greater than tho speed of sound with a reasonable 
expenditure of power has boon studied by airplane designers for some 
time. In order to solve this problem it is nocessary to dcsigia an 
airplano that does not exhibit a sharp drag riso near the speed of 
sound. Eoferenco 1 proposes tho uso of highly swept wings as one 
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method of eliminating this sharp drag rise. The analysis of 
reference 1 is based on the ass’.imption that only the component of 
the freo-stream flow noimal to the wing leading edge affects the 
pressure distribution over the ■^-ri.ng, and thus the critical flii^it 
Mach nijiiiber will be increased by the ratio of one over the cosine 
of the angle of sweep. Tills anaJ.ysis also indicates that the flow 
affecting the forces and moments of the vring is subsonic so long as 
the wing remains inside the Mach cone . Much information on the 
stability and control of a swept wing to be used at high speeds can 
therefore be obtained at relatively low speeds. 

Ituch work has been done on wings having angles of sweepback up 
to 45° but information on wings liaving sweepback gi’eater than 45° 
is meager. In order to obtain a better understanding of the problems 
involved with angles of sweep greater than 45°; tests of an exploratory 
nature were performed on a 60 ° swept-back; tapered, lovr-drag wing. 

One of the problems was to tn 5 >rove the longitudinal stability character- 
istics indicated in reference 2 for a 60 ° swept-back wing. Wing-plan- 
form variations, leading-edge slats (both full and pai-tial span), and 
a partial-span leading-edge flap were investigated in an attempt to 
iijprove the longitudinal characteristics of thie wing. Tests of several 
trailing-edge flaps were made to supplement the results of reference 2. 


ATPAFi/lTUS /JTD MOriELS 


A semispan swept -back-wing model was mounted in the Langley 
300 MPH 7- Ly 10-foot tunnel as sho\m in figure 1. The root chord 
of the model was adjacent to the ceiling of the tunnel, the ceiling 
thereby serving as a reflection plane. Althou.gli only a very small 
clearance was maintained between the jroot chord and the t’.innel wall, 
no part of the model was fastened to or in contact with the tunnel 
wall. The model was so arranged on the balance frame that all forces 
and moments acting on it might be determined. A semicircular root 
fairing was attached to the model to deflect the air flowing into the 
test section through the clearance hole around the attachment strut 
in order to minimize its effect on the flow over the model. 

The model used for these tests vras constructed of mahogany to 
the plan form indicated in figure 2. The airfoil section normal to 
the quarter-chord line was constant throughout the span and was of 
NACA 65-210 airfoil profi.le. The plain wing or the ’iTing with any of 
the plan-form variations had a semicircular faired tip. Wing- plan- 
form variations involving a change in aspect ratio were mode by cutting 
off the wing at the stations indicated in figure 3 snd adding a semi- 
circular faired tip. 
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The leading- and trailing-edge extensions shown in figiires h, 
and 6 were made of thin ply^?ood and had flat surfaces that faired 
smoothly into the contorr of the wing. The partial-span slats and 
leading-edge flap sho\m on figures "J, 3 , and 9 wre of Navy N-22 
airfoil section and vrere supported on the \Ang by three 

---inch-thick aluminum brackets. The full-span slat (shown in 
1+ 


fig. 10 ) ms made of thin alumimim sheet formed to the contour of 

the leading edge of the wing and was supported by six “-inch 
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wooden brackets. The trailing-edge flays ^ shovjn in figure 11, 

were made of —-inch plyirood and were attached to the mng with 

k 

steel fittings. 


The wing with the raked tip and the deflectable tip is shown in 
figure 12. The deflectable tip, both sealed end slotted (see fig. 32), 
was attached to the model by steel straps. The slotted tip ms 
supported by straps on the lower surface only, and a sheet -aluminum 
lip was added to the upper sui'face to give the desired slot gap. 

The leading-edge deflector plates shown in figure 13 wei’e made 
of soft metal sti-ips bent to the contoior of the leading edge of the 
wing and attached mth wli’e brads . 


ST^ffiOLS 


Cj) drag coefficient (D/qS) 

lift coefficient (L/qS) 



pitching-moment coefficient (M/qSc) abou.t aerodynamic center 

drag, povinds 
lift, pounds 

pitching moment, foot-pounds 

di'namic pressure, pounds per square foot (pV^/ 2 ) 
area of the semi span v/ing, square feet 
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iiean aerodynaanic chord, feet 

local chord 


NACA TN No. 128A 


c 


c 


A aspect ratio 



A sweep anc;le (quarter-chord line), degrees 
a angle of attack neasiored in reflection piano, degrees 
p nass density of air, sD.ug pei* cubic foot 

V free-stream air velocity, feet per second 

b twice tlie span of the model, feet 

slope of the curve of lift coefficient against angle of attack, 
moastored at zoro lift 


Aq effective aspect ratio, aspect ratio of the swept wing divided 
bj’" cos^ A 

E edge -velocity correction factor for lift of wing of aspect ratio A 
( reference 3 ) 

Eq edge -velocity correction factor for lift of wing of aspect ratio 
Aq, (reference 3)- 


The force and moment coefficients for all but the reduced-aspect- 
ratio wings were determined with reference to the area and mean 
aei'odynrmiic center of tlie pJ.aln wing. The coefficients for the 
reduced-aspoct-ratio wrings are based on the respective geameti-ic 
chanacteristics of the wing. 


n 


aspect-ratio correction factor 
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Tho pitching -moment curves for all hut the reduced.-aspect-ratio 
wings are referred to the aerodynamic center of the plein wing as 
detennlned from the pitching-moment curve of tlie plain wing near zero 
lift. Bie pitching moDients for the reduced -aspect -ratio wings are 
presented about their o\m aerodynamic centers as determined hy the 
same method. 

Since no Jet-houndary corrections for swept wings were available 
and an investigation of such cori-ections is beyond the scope of this 
paper, corrections similar to those for unswept reflection -plane 
models were applied to the drag and angle of attack. The corrections 
applied were 

=0.0151Ci^^ 

% 57.3 = o.866Ci^ 


where 




induced drag increment 
increment of aaigle of attack 

boundary-correction fa-ctex' (O.II 6 obtained from reference U) 
somlspein wing area, square feot 

tunnel- throat cross-sectional area (70 square feet) 
uncorrected lift coefficient 


The data at angles of attack greater than 30° me.y be slightly in 
ei’ror since, at high angles of attack, tho tip of tlxe wing was close 
to the tunnel wall and no additional tumel-wall corrections were 
applied . \ 

No corrections woro applied to the pitching -moment data. The 
data presented include the aerodynamic forces on the root fairing. 
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TESTS 


Moot of the tests were rim at a d;mamic pressure of 20.1 pounds 
per square foot, vhlch corresponds to a Mach nuriber of about o'.12 
find a Reynolds niuaber of about 2,370,000 basod on the mean aero- 
dynamic chord of the plain ivlng. For structural reasons, the 
trailing- edge -flap tests were run at a dynamic pressure of 10.1 pounds 
per square foot which corresponds bo a Reynolds number of about 

1,600,000. 

Tae force tests, in general, wore run tiirough a range of angle 
of attack fi'om -6° to 28° by 2° increments, orcept for that part of 
the range between 4° aiid 12° where tho increment was decreased to 1°. 
Tlie smaller increments were used so that the irregular part of the 
pi telling -moment curve could be more accurately faired. 

The trailing- edge -flap tests wore made with the flap deflected 
60° relative to the lower ourfaco of the wing. The flap eng.lo was 
moasui'ed in a plane mutually perpendicular to the quarter-chord line 
and the cxiord plane of the w;ing. For tests of deflectable wing tips 
either sealed or slotted, tho tip was deflected relative to tho chord 
plane. Ti,ift studies on the upper surface of tho wing were made for 
most of the model configurations. 


RESULTS MD DISCUSSION 


Tne results of the force tests are presented in figures l4 to 26. 
Some of the tuft data ai’e presented in figures 27 to 30- A. list of 
the figures which show tlie results of tho tests are presented in 
table I. 

Plain win g.- lerodjnamic characteristics in pitch of tlie plain 
60° swept-back wing (fig. l4) indicate that at a lift coefficient of 
about 0.2, an inci'ease in stability amounting to a rearward shift in 
neutral point of about l4.4 percent of the mean a,ercd;Tiamic chord 
occui'S. This stable moment variation extends up to a lift coefficient 
of 0.5 at which point the moment begins to become violently unstable. 
In the range of low lift coefficient, the lift-curve slope is 

very nearly linear but shows ;-ui increase at a lift coefficient of 
about 0.2. Tliis increase in slope corresponds to the stable shift 
of the pitching -moment curve and indicates that tho increase in lift 
is occux'ring at, or near, tho tip of the wing. 
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Tlie stabilizing moment that occurs between lift coefficients 
of 0.2 and O .5 ma.y bo associated with tlie roughness of the flow over 
the leading edge of the wing as shown, on ‘bhe tuft pictures (fig. 27) 
as well as with the increase in lift over the tip portion of the wing. 
Tliis roughness or sepax’ation existing over the first few percent of 
the airfoil chord can very probably be explained to some extent if it 
is reffiombei-ed that tliere is a cross flow along the wing span wliicli 
builds xxp boundary layer. This theory is substantiated by the 
examination of the tuft pictm'e.s for the wing with leading-edge 
deflector plates (fig. 23) which show that tiie plates retard the 
cross flow along the loading edge, with the result tnat the rough- 
ness and stabilizing moment do not occur. (See fig. I7.) 

Wlien the slope of the pitching -moment curve becomes unstable, 
the lift curve shows a decided decrease in slope. A correlation 
of the tuft pictures (fig. 27) fuid pitching -moment curve indicate 
that as tho pitching-moment curve becomes increasingly loss stable 
and finally, at a lift coefficient of about O.p, becomes unstable, 
the boundary layer on tho wing is tending to flow more nearly para].lcl 
to tho quarter-chord lino . Visual analysis of tho flow over the wirg, 
made by using tufts placed on staffs about fivo inchos high, showed 
that at angles of attack bcfe’-con 12*^ and l6°, a layer of air 5 or 
more inches thick covoi’ing the ontiro chord is flowing approximately 
peirallcl to ttio quarter -chord line over the cuter portion of tho wing. 
This body of air very probably causes the loos in lift at the wing 
tip, which accoimts for the unstabj.e momrat on the wing. No distinct 
separation, however, could be detected by sui'face tufts in this region. 

The ms,x?.iiium lift coefficient of the 60° swept-back wing is about 
the same as that previously obtained (xuipublished data) on a complete 
wing having 0° sweep of the quai’ter- chord line from which the panel 
used for these tests was obta-ined. The angle of attack for maximum 
lift is about 38 *^ for tho swept wing as compared •'.d.tli 15° for the 
imswopt wing. 

R evisions to pl ai n wing.- In an attempt to inq^rove the unsatis- 
factory characteristics of the plain wing, numerous revisions to tho 
model were tested. Tliose revisions wex’e designed not so much to 
determine their practicality but mainly to dotorraine the type of 
device that would be requix'ed. Tho doteiTnlnation of whether the 
devices would have to be I'eti-actcd for tlie hi^i-spcod condition was 
beyond tho scope of this investigation. Figixros 1 ^ to 21 show tho 
effects of tliose vai’ious revisions to the model. Tho simplest 
conclusion reached from a study of tiao data is that almost any revision 
to the loading odgo of the wing will tend to oliminato tho stabilizing 
moment obtained at a low lift coefficient with tho plain wing but may 
havo little effect upon tho destabilizing moment which occurs at a 
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sli^tly hl^er lift coofficlent. Of the revisions to the model that 
prevented the staMlizing moment at low lift, the simplest was the 
raked tip (fig. l8) . The raked tip did not, howovei'’, eliminate the 
unstable moment break at a lift coefficient of about 0.5* The most 
effective revision to the model, with reference to the elimination 
of any large changes in moment over a lift-coefficient range from 0 
to 1.0, -v/as the leading-edge extension 1. (See figs. 4 and 15«) 

As is shovn on figure 15, a lift coefficient of 1.0 \ia3 reached with 
a fortjard shift of the neutral point of 5*8 percent of the mean 
aerodjcaam-ic chord. This shift occuri'ed at a lift coefficient of 0.5* 
This small change, as compared with the other revisions, may be 
attributed to the maintenance of an approximately linear lift curve 
at hi^ angles of attack. Tuft studies (fig. 28 ) made of this and 
the other leading~edge ezrbensions (fig. 5) show that the effect of 
the extension vras such as to decrease to some extent the outflow 
along the 'vang and thua to assist the tip in maintaining lift. The 
addition of the trailing-edge extension (fig. 6) to the wing vdth the 
leading-edge extension also gave a satisfactory variation of pitching 
moment throughout the lift-coefficient range up to 1.0. (See fig. l6.) 
Tuft photographs of the ■vring with the partial-span slats and leading- 
edge flap are shown in figure 28 . 

Reduced-aspect -ratio •'.Tings . - The results •vTith the reduced-aspect - 
ratio ^vlngs (fig. 22) indicate that as the aspect ratio decreases, the 
unstable portion of the pitching-moment -coefficient curve tends to 
become more stable, becoming about neutrally stable at A = 1-50 
and stable at A - l.CO. As would be expected, the slope of the lift 
curve decreases, and the drag for a given lift increases as the aspect 
ratio decreases. Figure 22 also shows that the lift-curve slope, as 
determined from these data, decreases more rapidly vjith decreasing 
aspect ratio than is indicated bj’’ the theoretical considerations given 
in reference 2. The lift-evirvo slope for the "vring of aspect ratio 2.55> 
however, checks very well ■t-ri.th both the theoretical and the experimental 
lift-curve slope presented in reference 2. 

A studj'- of tile tuft pictures taken of the reduced-aspect -ratio 
wings (fig. 30 ) shows that the air flow at a given spanwise location for 
each aspect ratio at the same angle of attack is very nearly the same . 
This simj-larity indicates that, if the spam/ise flow shown on the 
wing of aspect ratio 2.55 -s the cause of the loss of lift at the 
tip and the consequent unstable moment, removal of that part of the 
wing \iheve the spanwise flow' occurs i-?iil eliminate the unstable 
moment. This hj'pothesis is borne out by the fact that as the aspect 
ratio decreased (tip removed), the magnitucS.e of the unstable moment 
decreased, and the moment finally became stable. 
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De flectable ti ps . - The results of the tests with the deflectable 
tips (fig. 12 ) are shown in figures 23 and 2h. It may be seen that 
there no improvement in the pitch characteristics of the wing 
with droop or dihedral in the tip. These results are in agreement 
with those of reference 2. The deflectable tip, either slotted or 
sealed, however, appears to be an interesting possibility as a means 
of both lateral and longitudinal control. Calcvilations made on the 
basis of these data and some unpublished data indicate that good 
rates of roll may result from 20° deflection of the tip. No data are 
available to indicate the magnitude of the hinge moments on a control 
surface of this type, but it is felt that a reasonably well balanced 
svcrface could be devised. 

Flap condition s. - The effectiveness of a 0.20c split-tj^e flap 
deflected 60° and placed at the O. 80 , O. 9 O, and 1.00c lines is shown 
in figure 25* As would, be eixpected. from data on ■t-rings without sweep, 
the 0.50~span flap located on the trailing edge (l.OOc) produced the 
largest increment of lift of the tliree 0. 50 -span flaps tested. This 
flap gave a lift increment sli^itly larger than the full-span flap 
located on the 0 . 90 -chord line. 

The lift increment from a 0 . 50 -span split flap (0.80c line) 
at 0° angle of attack vas estimated from unswopt 'VTing data from 
reference 2 by the methods given there!'. The estimated lift- 
coefficient increment •v/as 0.l4. The increment obtained from these 
tests ^ras 0 . 13 . The effect of the flaps, as con^ared 'vri.th the plain 
•vrLng, \ 7 as such as to produce a negative increment of pitching moment 
at a given lift coefficient. Figure 26 shows the effectiveness of 
the 0 . 50 -span trailing-edge flap in providing a lift increment on 
the TTing with the leading-edge extension 1. The lift increments 
are about equal on the wing ■sd.th and without the leading-edge 
extension. The negative pitching-moment increment produced by the 
flap on the wing with the leading-edge extension vras sli^tly larger 
than that produced by the same flap on the plain ■vdng. 


CONCLUSIONS 


The results of tests at low speed of a low-aspect -ratio, tapered, 
highly swept-back, low-drag Tdng indicate that for the configurations 
tested: 

1. For the plain wing at a lift coefficient of 0.2 an increase in 
stability amounting to a rearward, shift in neutral point of about 
14.4 percent of the mean aerodynamic chord occurred. At a lift coef- 
ficient of 0 . 5 , the stability decreased, and. the vdng became violently 
unstable . 
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2. The maximvim lift coefficient of the STOpt wing vas about the 
Bcme as that of a \ri.ng formed by rotating the •vri.ng panel so that the 
qvnrter -chord line had 0° sweep, but the angle of attack for maximum 
lift more than tidce the val^J.e for the strai^^ht wing. 

3* The longitudinal stabilitj’’ of the swept wing was best improved 
by the addition of an extension at the leading edge. 

4. Wings of aspect ratios of about 1 or 1.5 had better longitudinal 
stability characberi sties than vdngs of some''rhat higher aspect ratios. 

5* A drooped or diliediral tip had little effect in decreasing the 
large longitudinal stability changes vith angle cf attack but, ho^rever, 
Bhovea. possibilities as a means of effective longitudiral and lateral 
control. 


Langley Memorial Aeronautical Laboratory 

National Advisory Committee for Aeronautics 
Langley Field, Ya., August 5^ I'jhS 
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TABL3 I . - FIGURES FRESEI'TTIWG EES^JLIB 


FOR VARIOUS C0WFIGDRATI0W3 OF 60° S’.fflPT-B.^GK WEIG 


Figure 

Configiration 

D.vr*aMc pressui-e, q 



(ib/sq ft) 

Aorod'sTTiaTnlc chea^ac beristics 

14 

1 

Plaiu Wing 

1 

20.1 


With leadin{ 3 ~edge extanrion 

20.1 

16 

Several combinations of lecd.ing-edge aiid 

20.1 


trailing-edge exteiiSions and slat 1 


17 

With sir: leo,d::rig-edge d.ef'.ecbor plahes 

20.1 

18 

With originaJ. and raked tip 

20.1 

19 

With partial -span slat 

20.1 

20 

With loading-edge flap 

20.1 

21 

With full-spen slat 

20.1 

22 

With aspect ratio and taper ratio varied 

20.1 

23 

With deflectable tip, slot soaled 

20.1 

24 

With deflectable tip, slot open 

20.1 

2? 

Vfith vai’ious 0.20c split f3.aps 

.10.1 

26 

Jivith extension 1 , 

|With extension 1 end O. 5 O-, 0.2Cc flap 

2 

20.1 

10.1 

T'oft studies 

27 

Plain Wing 

20.1 

28 

Witli i.eading-edge extension and 

20.1 


six deflector plates 
1 Plain wing 

20.1 

29 

<|Witii slat 1 or slat 2 

20.1 


}}\'ith leading-edge flap 

20.1 

30 

VMtdi aspect ratio varied 

20.1 
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Fig. 1 



Figure 1.- The 60° swept -back wing as mounted in the Langley 300 MPH 

7- by 10 -foot tunnel. 
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Figure 2.- Drawing of the 60° swept-teek wing. S = 9.12 square feet; A 
(All dimensions in inches unless otherwise indicated.) 


2.55; taper ratio = 2.41. 
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DO 


34.60 



^ chord 


Atrodynomic cenherio.cd 


•2.5S 


Aspect 

ratio 

Taper 

rstio 

Wing 
area 
Uq ft) 

Length 
of M.A.C. 
(in.) 

X 

(in.) 

Y 

(in.) 

a • c • 

(percent 

M.A.C.) 

1.00 

1.39 

5.36 

39.60 

13.7 

15.2 

27.4 

1.50 

1.65 

•7.03 

37.45 

20.8 

22.0 

28.0 

2.00 

2.05 

8.27 

35.75 

26.9 

29.1 

25.0 

2.55 

2.41 

9.12 

34.25 

51.6 

50.6 

34.3 


Figure 3.- Drawing of the 60° swept-back wings showing physical NATIONAL ADVISORY 

characteristics of various-aspect-ratio wings. COMMITTEE FO# AERONAUTICS 
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Figure 4 «- Leading-edge extension 1 . 

1.13 square feet. 
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Figure 5.- Leading-edge extension 2. 

1.70 square feet. 


Area of extension, 
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Figure 6.- Tralling-edge extension. Area of extension, 

1.11 square feet. 
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Figure 7*“ Partial-span slat 1, 
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Plgvire 8.- Partial-span slat 2. 
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Pig-ure 9»" Leading-edge flap. 
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Figure ]0.- Pull-span slat. 
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Figure 11.- The 0.20-chord split-type flap deflected 60° about 
the 0.80, 0 . 90 , and 1.00 chord line. 
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Figure 13. ~ Six leading-edge deflector plates. Height of 
"plates 1, 2, 5, and 6, 1/2 inch; height of plates 3 and 
4, 1 inch. 
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Fig. 14 
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Figure 14.- Aerodynamic characteristics of 60° swept-back 
wing, q - 20.1 pounds per square foot. 


Drag coefficient. 


Fig. 15 
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Figure 15.- Aerodynamic characteristics of 60° swept-back wing 
with and without leading-edge extensions, q = 20.1 pounds 
per square foot. 
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Fig. 15 cone. 



Lift caefficitnf. Cl 


Figure 15.- Concluded. 


Pitching- moment coeificien t , 


Fig. 16 
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Figure 16.- Aerodynamic characteristics of 60° swept-back wing 
with several combinations of a leading- and a trailing-edge 
extension and slat 1, q = 20,1 pounds per square foot. 
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Fig. 16 cone. 



L/ff coefftcient, Ci^ 


Figure 16.- Concluded. 


Fig. 17 
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Figure 17.- Aerodynamic characteristics of 60° swept-back wing 

with and without 6 leading-edge deflector plates, q = 20.1 pound 
per square foot. 
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Fig. 17 cone 



Figure i?.- Concluded. 


Fig. 18 
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Figure 18.- Aerodynamic characteristics of 60° swept-back wing 
with original and raked tip. q = 20.1 pounds per square foot. 
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Fig. 18 cone. 



Figure 18.- Concluded. 


Fig. 19 
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Figure 19.- Aerodynamic characteristics of 60° swept-back wing 
with and without partial-span slat, q = 20.1 pounds per 
square foot. 
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Figure 19.- Concluded. 
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Figure 20.- Aerodynamic characteristics of 60° swept-back wing 
with and without leading-edge flap, q = 20.1 pounds per 
square foot. 
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Fig. 20 cone. 
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Figure 20.- Concluded( 
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Fig. 21 
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Figure 21.- Aerodynamic characteristics of 60° swept-back wing 
with and without full-span slat, q = 20.1 pounds per square 
foot . 
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Fig. 21 cone. 
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Figure 21.- Concluded. 
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Figure 22.- Aerodynamic characteristics of 60° swept-back win 
of various aspect and taper ratios, q = 20.1 pounds per 
square foot. 
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Fig. 22 cone. 



Figure 22,- Concluded, 


Fig. 23 


NACA TN No. 1284 



Figure 23 ,- Aerodynamic characteristics of 60° swept-back win 
with deflectable tip, slot sealed, q = 20.1 pounds per 
square foot. 
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Fig. 23 cone. 



Figure 23.- Concluded. 


Fig. 24 
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Figure 24,- Aerodynamic characteristics of 60° swept-back wing 
with deflectable tip, slot open, q = 20.1 pounds per square 
f oot . 
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Fig. 24 cone. 



Figure 24.- Concluded. 
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Fig. 25 
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Figure 25.- Aerodynamic characteristics of 60° swept-back wing 
with various 0.20-chord split-type flap configurations, 
q = 10.1 pounds per square foot. 
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Fig. 25 cont. 



Figure 25.- Continued. 


Ang/e of aftacA^ oc^c/eg 


Fig. 25 cone. 
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Figure 25.- Concluded. 
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Fig. 26 



Figure 26#- Aerodynamic characteristics of 60° swept-back wing 
with leading-edge extension 1 with and without 0.50 b/2, 
0.20-chord flap. Flap at q = 10.1 pounds per square foot., 
extension alone at q = 20.1 pounds per square foot. 
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Figure 26.- Continued. 
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Fig. 26 cone. 
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Figure 26.- Concluded, 






2 * 11 ° 7 . 32 ® 12 . 56 ° 39 . 09 ® 

Figure 27.- Tuft study over upper surface of plain 60° swept -back wing. 
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(a) 


Plain wing. 


Figure 28.- 


(b) Leading -edge (c) Leading-edge (d) Leading-edge de- 

extension 1. extension 2. flector olates. 

Tuft studies over upper surface of 60° swept -back wing with leading-edge 
extensions and six deflector plates. 
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(a) Plain wing. 
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(b) Slat 1. 


(c) Slat 2. 


(d) Leading-edge flap. 


Figure 29.- Tuft studies over upper surface of 60 swept -back wing with slats 

and leading-edge flap. 


NACA TN No. 1284 Fig. 29 






















r 







8 . 38 ° 8 . 31 ° 8 . 20 ° 8 . 22 ° 



(a) A = 2.55. 


(b) A = 2.00. (c) A = 1.50, (d) A = 1.00. 


Figure 30.- Tuft studies over upper surface of 60° swept -back wings of various aspect ratios. 
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